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TORQUE LIMITING FLUID CONNECTOR
SYSTEM

RELATED APPLICATION

The present application claims priority to U.S. Provisional
Patent Application Ser. No. 61/413,319, filed Nov. 12, 2010,
entitled Limited Torque Nut, incorporated herein by refer-
ence in its entirety for all purposes.

TECHNICAL FIELD

The present invention relates to screw on fluid connectors.

BACKGROUND OF THE INVENTION

A common concern with standard fluid connectors is that
they can be over tightened. Over tightening connectors has
resulted in many problems, including damage to the connec-
tor, damage to the surface of the object to which the connector
is tightened, and damage to washers positioned within the
connector. These problems are especially common with
plumbing connectors, for example when connecting water
supply lines to toilet tanks or fill valves.

What is instead desired is a screw on fluid connector that
can’t be over tightened, yet can still be easily loosened. It is
also desirable that this screw on connector be hand operated
such that a user requires no special tool to operate or to adjust
it.

What is also desirable is to provide a hand operated con-
nector that seals a fluid line such that there is no leakage
adjacent to the point where the fluid line connector is attached
to a tank, valve or other fixture.

SUMMARY OF THE INVENTION

The present invention provides a hand operated screw con-
nector that can be used to connect a fluid line to a tank, valve
or any other fixture. The present hand operated screw con-
nector can be tightened so that it only applies a pre-set maxi-
mum torque. Advantageously, the present screw connector
cannot be over tightened. Once the pre-set maximum torque
has been reached, the connector functions so that its outer
portion continues to rotate but without its inner portion rotat-
ing further. However, the present screw connector can easily
be loosened by hand (with the inner and outer portions locked
firmly together).

In a preferred embodiment, the present invention provides
atorque limiting fluid connector system, comprising: an outer
member having a front opening, a back opening, and a plu-
rality of outwardly flexible portions separated by axially
extending slots; an inner member having a front opening, a
back opening, an interior threaded surface and a plurality of
outwardly extending projections dimensioned to be received
within the axially extending slots when the inner member is
received within the outer member; a connector having one
end received within the inner member and an opposite end
extending out of the back end of the inner member; and a
washer mounted onto the end of the connector that is received
within the inner member.

The outwardly extending projections (on the inner mem-
ber) are received within the axially extending slots (on the
outer member) such that when a maximum tightening torque
is reached, the outwardly flexible portions then flex and slip
over the outwardly extending projections to prevent the maxi-
mum tightening torque from being exceeded. However, the
plurality of outwardly flexible portions do not flex outwardly
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and slip over the outwardly extending projections when a
loosening torque is applied. Instead, the inner and outer por-
tions of the connector remain locked firmly together. As a
result, the present invention is torque-limiting in the tighten-
ing direction, but is not torque limiting in the loosening direc-
tion.

In specific preferred embodiments, the outwardly flexible
portions of the outer member extend circumferentially
around a portion of the inner member, and have aleading edge
at one of the axially extending slots and a trailing edge at
another of the axially extending slots. The leading edge is
angled inwardly more than the trailing edge such that: (a) the
leading edge pushes against the inwardly angled edge of the
outwardly extending projections when a tightening torque is
applied to the outer member; but (b) the leading edge pushes
against the flat radially extending edge of the outwardly
extending projections when a loosening torque is applied to
the outer member.

Preferably as well, the washer has a truncated conical
shape with a maximum axial thickness next to the connector,
tapering down to a minimum axial thickness furthest away
from the connector. The inner member preferably has a
grooved recess at its back end adjacent to its interior threaded
surface. As a result, the thinnest portion of the washer is
received against the grooved recess when the washer is posi-
tioned flush against a rear wall of the inner member. This
design provides a very strong seal since a maximum amount
of'the inner threaded surface of the inner member can be used
for making a connection to a valve, tank or fixture.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exploded front perspective view of the present
fluid connector system.

FIG. 2 is an exploded rear perspective view of the present
fluid connector system.

FIG. 3 is an assembled sectional side elevation view of the
fluid connector system.

FIG. 4 is a front elevation view of the outer member.

FIG. 5 is a rear elevation view of the inner member.

FIG. 6 is a schematic view showing the interplay between
the inner and outer members as a tightening torque is applied.

FIG. 7 is similar to FIG. 6, but shows the interplay between
the inner and outer members when the pre-set maximum
torque is reached.

FIG. 8 is a schematic view showing the interplay between
the inner and outer members as a loosening torque is applied.

FIG. 9is asectional side elevation view showing a fluid line
attached to the connector.

FIG. 10 is a sectional side elevation view showing the
connector being fastened onto a pipe fixture.

DETAILED DESCRIPTION OF THE DRAWINGS

FIGS. 1 to 5 illustrate the present connector system 10. As
will be shown, connector system 10 comprises an outer mem-
ber 20 and an inner member 40. Outer member 20 has a front
opening 22, a back opening 24, and a plurality of outwardly
flexible portions 25 separated by axially extending slots 30.
Inner member 40 has a front opening 42, a back opening 44,
an interior threaded surface 45 and a plurality of outwardly
extending projections 46.

Projections 46 are dimensioned to be received within axi-
ally extending slots 30 when inner member 40 is received
within outer member 20. As will be explained below, the
relative dimensions of outwardly flexible portions 25, axially
extending slots 30, and outwardly extending projections 46
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operate together to form a maximum-torque tightening con-
nector which can be hand tightened to a maximum desirable
torque but easy hand loosened.

Connector system 10 further comprises a connector having
end 52 received within inner member 40 and an end 54
extending out of the back end of inner member 40. Preferably,
connector system 10 is preferably barbed, but it is to be
understood that the present invention also encompasses non-
barbed embodiments. Connector system 10 further comprises
a washer 60 mounted onto end 52 of barbed connector 50.
Washer 60 is preferably thickest (in the axial direction) adja-
cent to barbed connector 50, and thinnest furthest away from
barbed connector 50, as shown. As such, washer 60 has a front
face 62 that is angled such that washer 60 is shaped like a
truncated cone. It is to be understood, however, that the
present invention is not so limited. For example, washer 60
could instead be a flat washer.

In various embodiments, the inner and outer members 20
and 40 are made of metal, plastic or any other suitable mate-
rial. The connector 50 may also be made of metal, plastic or
any other suitable material. Washer 60 may similarly be made
of metal, plastic or any other suitable material. It is to be
understood that these materials are merely exemplary and that
the present invention may be made of any other suitable
materials.

FIGS. 6 to 8 illustrate further structural details of the inter-
play between inner member 40 and outer member 20, as
follows. Axially extending slots 30 extend only partially
along the axial length of outer member 20. Outwardly flexible
portions 25 are formed at the front of outer member 20
between axially extending slots 30. As can also be seen,
outwardly flexible portions 25 of outer member 20 extend
circumferentially around the outer circumference of a portion
of inner member 40. Outwardly flexible portions 25 of outer
member 20 each have a leading edge 26 and a trailing edge 27.
Thus, slots 30 are formed between the leading and trailing
edges 26 and 27 of successive outwardly flexible portions 25.
Theleading edge 26 of each ofthe outwardly flexible portions
25 is angled inwardly more than its trailing edge 27. Out-
wardly extending projections 46 are received into slots 30.
Each outwardly extending projection 46 has an inwardly
angled edge 47 and a flat radially extending edge 49.

FIGS. 6 to 8 also illustrate the interplay between inner
member 40 and outer member 20 when various torques are
applied to the outer member 20 of fluid connector system 10.
For example, FIG. 6 illustrates a tightening torque Tt being
applied to outer member 20. As can be seen, the leading edge
26 of the outwardly flexible portions 25 push against the
inwardly angled edge 47 of the outwardly extending projec-
tions 46 when a tightening torque is applied to the outer
member. Thus, rotating outer member 20 will cause inner
member 40 to rotate in the same direction such that inner
threaded surface 45 will screw onto pipe P (FIG. 10).

FIG. 7 illustrates the case where a pre-set maximum torque
has been reached. Specifically, when a maximum tightening
torque Tm is reached, the plurality of outwardly flexible
portions flex 25 outwardly and slip over outwardly extending
projections 46. Thus, inner member 40 stops rotating even
though outer member 20 continues to rotate. As a result, inner
member 40 can not be screwed any tighter onto pipe P (FIG.
10), thereby preventing the maximum tightening torque Tm
between inner member 40 and pipe P from being exceeded.

FIG. 8 illustrates the case when a loosening torque T1 is
applied to outer member 20. In this situation, the leading edge
26 of the outwardly flexible portions 25 push against the flat
radially extending edge 49 of outwardly extending projec-
tions 46. As such, the plurality of outwardly flexible portions
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25 do not flex outwardly and slip over the outwardly extend-
ing projections 46. Instead, a tight contact is formed such that
a large loosening torque T1 can be applied (for example,
loosening torque T1 can be greater than maximum tightening
torque Tm, but in an opposite direction).

As can also be seen in FIG. 3, inner member 40 may
optionally have a grooved recess 41 at its back interior end 43
(adjacent to its interior threaded surface 45). The thinnest
portion of washer 60 is received against the grooved recess 41
when washer 60 is positioned flush against a rear wall of the
inner member. This is advantageous in that it affords the
maximum amount of threaded connector surface (i.e.: surface
45) to make a connection to pipe P (FIG. 10). In addition,
grooved recess 41 provides a space for the outer perimeter of
washer 60 to be received into when threaded surface 45 is
screwed fully onto pipe P. This feature prevents over com-
pressing and pinching of washer 60.

FIG. 9 shows a fluid line 80 connected to end 54 of barbed
connector 50. Fluid line 80 may be either a liquid fluid line, or
a gas fluid line. Additionally, an optional shell 82 can be
positioned around the end of fluid line 80. Shell 82 can be
crimped around the end of line 80, holding line 80 securely in
place between end 54 of connector 50 and crimped shell 82.
Shell 80 may have a flattened end 84 that is positioned against
the back end of outer member 20. In operation, the rotation of
outer member 20 (in either of the tightening or loosening
directions) will only cause inner member 40 to rotate. Washer
60 and barbed connector 50 will not rotate. As a result, fluid
line 80 will not rotate either. Thus, flattened end 84 will spin
against the back end of outer member 20. This design is
advantageous in that an operator is able to hand tighten and
hand loosen connector system 10 onto pipe P without causing
fluid line 80 to rotate at all.

What is claimed is:

1. A torque limiting fluid connector system, comprising:

an outer member having an external surface, an internal
surface, a front opening dimensioned to receive an inner
member within the internal surface, a back opening, and
aplurality of outwardly flexible portions extending out-
wardly radially, each portion extending circumferen-
tially part-way around the inner member and separated
by axially extending slits between the external and inter-
nal surfaces;

the inner member insertable into the internal surface of the
outer member and having a front opening, a back open-
ing, an interior threaded surface to receive a threaded
fluid line and a plurality of projections extending out-
wardly axially from an exterior surface of the inner
member dimensioned to be received within the axially
extending slits when the inner member is received
within the outer member;

a connector having an end received within the inner mem-
ber and an opposite end extending out of a back end of
the inner member; and

a washer mounted onto the end of the connector that is
received within the inner member; and

wherein rotating the outer member about the inner member
until reaching a maximum tightening torque causes the
outwardly flexible portions to flex outwardly and slip
over the projections preventing the maximum tightening
torque from being exceeded.

2. The system of claim 1 wherein the projections prevent
the outwardly flexible portions from flexing outwardly and
slipping over the projections when a loosening torque is
applied.
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3. The system of claim 1, wherein the axially extending
slits extend only partially axially between the back opening
and opposite front opening of the outer member.

4. The system of claim 1 wherein each of the outwardly
flexible portions have a leading edge at one of the axially
extending slits and a trailing edge at another of the axially
extending slits.

5. The system of claim 1, wherein the leading edge of each
of the outwardly flexible portions is angled inwardly more
than the trailing edge.

6. The system of claim 5, wherein each of the projections
has an inwardly angled edge and a flat radially extending
edge.

7. The system of claim 6, wherein the leading edge of the
outwardly flexible portions pushes against the inwardly
angled edge of the projections when a tightening torque is
applied to the outer member.

8. The system of claim 6, wherein the leading edge of the
outwardly flexible portions pushes against the flat radially
extending edge of the projections when a loosening torque is
applied to the outer member.

10

15

20

6

9. The system of claim 1, wherein the washer has a maxi-
mum axial thickness next to the connector, and a minimum
axial thickness furthest away from the connector.

10. The system of claim 9, wherein the washer has a trun-
cated conical shape.

11. The system of claim 9, wherein the inner member has a
grooved recess at its back end adjacent to its interior threaded
surface, and wherein the thinnest portion of the washer is
received against the grooved recess when the washer is posi-
tioned flush against a rear wall of the inner member.

12. The system of claim 1, wherein the fluid line is con-
nected to the end of the connector that extends out of the back
end of the inner member.

13.The system of claim 12, wherein the fluid line is a liquid
fluid line.

14. The system of claim 12, wherein the fluid line is a gas
fluid line.

15. The system of claim 12, further comprising: a shell
positioned around an end of the fluid line, wherein the shell
has a flattened end positioned against the back opening of the
inner member.



